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Abstract
Borexino collaboration reported about first measurement of solar
CNO-ν interaction rate in Borexino detector. This result is consistent
with Hydridic Earth model prediction about the contribution of 40K
geo-antineutrino interactions in single Borexino events. The potas-
sium abundance in the Earth in the range 1÷ 1.5% of the Earth mass
could give the observed enhancement of counting rate above expected
CNO-ν counting rate. The Earth intrinsic heat flux must be in the
range 200 ÷ 300 TW for this potassium abundance. This value of
the heat flux can explain the ocean heating observed by the project
ARGO. The Borexino results of detection of CNO-ν flux support the
validity of Hydridic Earth model.
1 Introduction.
Recently the Borexino collaboration [1] reported at Neutrino2020 the re-
sults of first detection of solar neutrinos from CNO cycle and published the
arXiv [2]. They used of two types of analysis of experimental data: Counting
Analysis and Multivariable fit.
We will use the following notations below.
Differential energy spectrum of recoil electron counting rate:
R′(E) =
dR(E)
dE
. (1)
1
The integral interaction rate:
R =
∫
∞
0
R′(E)dE. (2)
Expected integral interaction rate from Standard Solar Model under the high
metallicity and MSW-LMA effect for CNO neutrinos is:
Rν,theory = 4.92± 0.78 cpd/100tons. (68%C.L.) (3)
The Counting Analysis used the energy range from 0.74 MeV to 0.85
MeV. We will introduce the effective energy for Counting Analysis Eeff,1 =
0.8MeV . The integral interaction rate (without energy threshold) of CNO-νs
was obtained by the following way:
Rν,1 =
R′ν,1(Eeff,1)
R′ν,theory(Eeff,1)
·Rν,theory = 5.6±1.6 cpd/100tons, (68%C.L.) (4)
where R′ν,1(Eeff,1) ·∆E1 is experimentally attributed as CNO-ν event count-
ing rate in the energy range ∆E1 = 0.74÷ 0.85MeV .
Multivariable fit utilizes the energy spectrum shapes of CNO-ν signal and
its backgrounds. The Multivariable fit used the energy range from 0.32 MeV
to 2.64 MeV. We will introduce Eeff,2 = 0.4MeV for Multivariable fit. The
best fit gives the result:
Rν,2 =
R′ν,2(Eeff,2)
R′ν,theory(Eeff,2)
·Rν,theory = 7.2−1.7+3.0 cpd/100tons, (68%C.L.)
(5)
where R′ν,2(Eeff,2) ·∆E2 is experimentally attributed as CNO-ν event count-
ing rate in the energy range ∆E2 = 0.32 ÷ 2.64MeV as a result of the best
fit.
The Borexino claims [1] the detection of CNO-ν flux with significance 5σ.
This is the remarkable result.
We predicted [3] by using Hydridic Earth model [6, 7] that the total
interaction rate of the solar CNO-ν and 40K geo-antineutrino will be obtained
in the range of 6÷ 9 cpd/100 tons.
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2 Hypotheses of new source of single Borex-
ino events
We will pay attention here on the relations of the most probable values
for different effective energies:
Rν,1
Rν,theory
(Eeff,1 = 0.8MeV ) =
R′ν,1(Eeff,1)
R′ν,theory(Eeff,1)
=
5.6
4.92
= 1.138. (6)
Rν,2
Rν,theory
(Eeff,2 = 0.4MeV ) =
R′ν,2(Eeff,2)
R′ν,theory(Eeff,2)
=
7.2
4.92
= 1.463. (7)
We can see that we need the new source of single events with soft energy
specrtum compearing CNO-ν energy spectum to explain numbers (6) and
(7).
The authors of the works [5, 3] considered an additional source of single
events for the Borexino detector. This is the scattering of potassium geo-
antineutrinos on electrons.
Such a source was not considered in [1, 4] because the Silicate Earth
model was used in it. The abundance of potassium in this model is very
small (0.024% of the Earth mass) and the contribution to single events of
the Borexino detector from potassium geo-antineutrinos is negligible.
But in the works [5] and [3] the authers used Hydridic Earth model which
predicted the abundance of potassium in the Earth up to 4% of the Earth
mass.
We present in Table 1 the differential energy spectrum of counting rate of
recoil electrons R′CNO(E) from CNO-ν scattering in 100 tons of scintillator
(column 2). The total differential energy spectra of counting rate of recoil
electrons from the scattering of CNO-ν and 40K geo-antineutrino for the
abundances of potassium in the modern Earth 1% and 1.5% of the Earth
mass are in (column 3) and (column 4) correspondingly. The neutrino (and
antineutrino) oscillations were taken into account.
The intensity of events from the CNO-ν calculated for the function from
column 2 is RCNO = 4.9 cpd per 100 tons of scintilllator.
The intensity of events for the function from column 3 with 40K geo-
antineutrinos contribution is
RCNO+1%(40K) = 7.05 cpd/100 tons.
The intensity of events for the function from column 4 with 40K geo-
antineutrinos contribution is
RCNO+1.5%(40K) = 8.1 cpd/100 tons.
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The experimentally observed value (5) is in the calculated range
7.05÷ 8.1 cpd/100 tons .
Let calculate the ratios from Table 1 similar to (6) and (7) for the same
effective energies 0.8MeV and 0.4Mev:
R′CNO+1%(40K)(0.8MeV )
R′CNO(0.8MeV )
÷
R′CNO+1.5%(40K)(0.8MeV )
R′CNO(0.8MeV )
= 1.14÷ 1.21. (8)
R′CNO+1%(40K)(0.4MeV )
R′CNO(0.4MeV )
÷
R′CNO+1.5%(40K)(0.4MeV )
R′CNO(0.4MeV )
= 1.37÷ 1.55. (9)
Let compare (6) with (8) and (7) with (9). We can see that the values
are close.
We can conclude that the potassium abundance in the Earth in the range
1÷1.5% of the Earth mass could explain the observed enhancement of count-
ing rate above expected CNO-ν counting rate. The Borexino results of de-
tection of CNO-ν flux support the validity of Hydridic Earth model.
Table 1: Differential energy spectra of counting rate of recoil electrons from
solar CNO-ν scattering on electrons in 100 tons of scintillator and the same
with addition of 40K geo-antineutrinos in units MeV −1year−1(100 tons)−1.
The neutrino (and antineutrino) oscillations were taken into account.
E, MeV CNO CNO+1%(40K) CNO+1.5%(40K) CNO+2%(40K)
0.1 2997.64 5254.39 6334.59 7414.79
0.2 2736.43 4363.73 5142.65 5921.57
0.3 2447.10 3597.83 4148.63 4699.42
0.4 2129.8 2924.45 3304.8 3685.11
0.5 1787.78 2319.67 2574.24 2828.80
0.6 1439.26 1781.15 1944.77 2108.38
0.7 1100.80 1308.16 1407.39 1506.62
0.8 787.67 901.87 956.5 1011.16
0.9 526.847 579.58 604.81 630.04
1.0 355.736 371.46 378.98 386.5
1.1 249.9 249.9 249.9 249.9
1.2 156.71 156.71 156.71 156.71
1.3 81.17 81.17 81.17 81.17
1.4 26.75 26.75 26.75 26.75
1.5 0.303 0.303 0.303 0.303
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3 Terrestrial heat production.
Let calculate the intrinsic Earth heat flux in the frame of Hydridic Earth
model for the potassium abundance 1% of the Earth mass. The mass of 40K
in the Earth is: m(40K) = 0.7 · 1022g.
The equation relating masses and heat production is
H = m ·
NAvog
A
·
Erelease
τ
· α, (10)
where NAvog - Avogadro number, A - atomic number, Erelease = 0.6MeV -
average energy release in 40K decay, τ = t1/2/ln2 - mean lifetime of isotope,
α - the conversion factor 1MeV = 1.6 · 10−13J
H(40K) = 0.7 · 1022g
6 · 1023
40
g−1 ·
0.6MeV
1.8 · 109 · 3.15 · 107s
· 1.6 · 10−13J = 177TW.
(11)
The Hydridic Earth model predicts the abundance of U and Th some larger
comparing with prediction of Silicate Earth model. The estimation of total
intrinsic earth heat flux is:
H = H(U) +H(Th) +H(40K) = 200TW. (12)
The similar estimation for the potassium abundance 1.5% of the Earth
mass gives the value adout 300 TW
The obtained range of heat flux H ∼ 200 ÷ 300TW can explain the
observed by ARGO project the heating of the ocean [8].
4 Reasons to use the Hydridic Earth model.
The widespread belief in the fairness of Silicate Earth model and belief
in the validity of the results of work [9] that the heat flux from the Earth
interior is equal to 47±2 TW do not allow to explain the CNO solar neutrinos
interaction rate obtained by Borexino.
The idea that the Hydridic Earth model is not correct is also widely
accepted. One of the objections is that the entire Earth could have melt due
to radiogenic heat and spent most part of its life in this state if the Earth
contains potassium more than 1% of the Earth weight. The current heat flux
from the Earth’s interior can be 200 TW and more in the frame of Hydridic
Earth model which contradicts to the result of the work [9].
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We have learned how to respond to the objections to Hydridic Earth
model. The answers to the main objections are published in [10, 11, 12, 13].
Here we note that the entire Earth could not have melt because the Hydridic
Earth model contains a subsurface cooling mechanism. This mechanism is
activated when the subsurface is heated enough to decompose the metal hy-
drides. Therefore, in the Hydridic Earth model, the subsurface temperature
oscillates [6] and not grows up till hydrides exist in the Earth.
It is also noted in [10, 11, 12, 13] that thermal conductivity is not the
main mechanism of heat transfer in the Earth, but protons and hydrogen-
containing gases carry out the heat away. In these works the experimental
evidences are provided that the heat flux from Earth interior can reach the
several hundreds TW. These are the heating of the oceans [8] , the tempera-
ture profile of ultra-deep wells and non-direct evidence Moon heat flux from
interior.
Moreover, the effect was found that is predicted by the Hydridic Earth
model and not predicted by the Silicate Earth model. The Hydridic Earth
model predicts that the Earth’s crust is positively charged and contains a
large amount of positive charge in the form of protons and positive ions of
various hydrogen-containing gases. We tested the validity of this prediction
experimentally by detecting an excess of the concentration of positive air-ions
in underground rooms over the concentration of negative air-ions. In order
to make this prediction, a new model of terrestrial electricity was developed
based on the Hydridic Earth model [14]. The model named ”Hydridic model
of terrestrial electricity”. This model explains the origin of the atmospheric
electric field and all the observed effects of atmospheric electricity in a single
way. The model also explains the origin of telluric currents. In [15], the
Hydridic model of terrestrial electricity was successfully used in the analysis
of the reaction of telluric currents to earthquakes.
Borexino’s results on measuring the CNO-ν flux, ARGO’s results on mea-
suring the heating of the ocean waters, the existence of telluric currents and
other unusual effects can be understood in a unified way within the frame-
work of the Hydridic Earth model.
We consider Hydridic Earth model as an adequate tool for the study of
the Earth.
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5 Conclusion.
1. We propose the most probable interpretation of CNO Borexino results
reported on Neutrino2020 as the existence of new source of single events
with more soft energy spectrum comparing with energy spectrum of
recoil electrons from CNO-ν interactions.
2. We propose to consider the scattering of 40K geo-antineutrinos on elec-
trons as new source of single Borexino events predicted by Hydridic
Earth model.
3. We propose to include the scattering of 40K geo-antineutrinos by elec-
trons in the analysis of single event energy spectrum of Borexino detec-
tor with the intensity of 40K geo-antineutrinos flux as a free parameter.
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